Some new nitrogen bridge-head pyrido [1,2-b][1,2,4]triazepines incorporating 6-methylchromone moiety have been synthesized from the reaction of 1,6-diamino-4-(6-methyl-4-oxo-4H-chromen-3-yl)-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (4) with some α,γ-bifunctional electrophiles including 2-cyano-3,3-bis(methylthio)acrylonitrile, 2-cyano-3,3-bis(methylthio)prop-2-enamide, 5-chloro-3-methyl-1-phenylpyrazole-4-carboxaldehyde, 2-chloro-3-formylquinoline, p-methoxybenzylidene-malononitrile, ethyl 2-cyano-3-(4-methoxyphenyl)prop-2-enoate, chromone-3-carbonitrile. Structures of the newly synthesized products have been deduced upon the help of elemental analysis and spectral data. The synthesized compounds were screened for their antimicrobial activity.
INTRODUCTION
Chromone derivatives exhibited significant biological activities such as anticancer [1, 2] , antitumor [3, 4] , antiviral [5] , antibiotic [6] , antimicrobial [7] , antifungal [8] , antioxidant [9, 10] , plant growth inhibitors [11] , and physiological activity [12] .
Polyfunctional pyridines are highly reactive intermediates that have been extensively used in heterocyclic synthesis [13] [14] [15] . On the other hand, 1,2,4-triazepines [16] are considered as important nitrogen heterocyclic rings due to their interested biological activity. oDiamines are very active substrates for building of various heterocyclic systems [17, 18] . In symmetrical diamines, the product will be the same irrespective of which amine participates first in the reaction. In the case of unsymmetrical diamines, the electron withdrawing/donating nature of substituents influence the initial participation of a particular amino group in the reaction, resulting in chemoselective products. On the basis of above observations and as a part of our aforementioned work directed for the synthesis of new polynuclear bioactive heterocyclic systems [19, 20] , the present work aims to study the chemical reactivity of 1,6-diamino-4-(6-methyl-4-oxo-4H-chromen-3-yl)-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (4) 
RESULTS AND DISCUSSION
The starting compound 1,6-diamino-4-(6-methyl-4-oxo-4H-chromen-3-yl)-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (4) was prepared by refluxing an alcoholic solution of [(6-methyl-4-oxo-4H-chromen-3-yl)methylene]malononitrile (2) [21] [22] with malononitrile in the presence of piperidine as a catalyst (Scheme 1) [23] . The the two amino groups. Thus, it is expected that the hydrazide β-nitrogen (N-NH 2 ) is more nucleophilic and will react more rapidly with the electron deficient carbon than the second amino group (C-NH 2 ). Compound 4 was further deduced from its mass spectrum which showed the molecular ion peak at m/z 333 which agree well with the molecular formula Scheme 4. Condensation of diaminopyridone 4 with arylidinenitriles 11 and 13.
with cyanoacetohydrazide or N`-[6-methyl-4-oxo-4H-chromone-3-yl]-2-cyanoacetohydrazide (3)
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The chemical behavior of diaminopyridone 4 was studied towards chromone-3-carboxylic acid (16) [27] and chromone-3-carbonitrile (17) [28] . Thus, treatment of compound 4 with chromon-3-carboxylic acid (16) in POCl 3 produced 7-(6-methyl-4-oxo- 
ANTIMICROBIAL ACTIVITY
The standardized disc agar diffusion method [30] The compounds were dissolved in DMSO which has no inhibition activity to get concentration of 100 µg mL -1 . The results depicted in Table 1 showed various activities against all species of microorganisms which suggest that the variations in the structures affect on the growth of the microorganisms. Thus, we can conclude from these results:
The prepared compounds showed a variable antimicrobial activity towards all species of bacteria and fungi (Table 1) . They showed antifungal activity higher than antibacterial activity.
2) Compounds 18 showed a good antimicrobial activity. This high effect may attribute to the presence of two skeletons of chromone moieties beside the triazolopyridone moiety. 
EXPERIMENTAL
Melting points were determined on a digital Stuart SMP3 apparatus. Infrared spectra were measured on Perkin-Elmer 293 spectrophotometer (cm -1 ), using KBr disks. 1 H NMR (300MHz) were measured on Mercury-300BB, using DMSO-d 6 as a solvent and TMS (δ)
as the internal standard. Mass spectra were obtained using Jeol-AMS-AX-500 instrument 9 mass spectrometer (70 eV). Elemental microanalyses were performed at microanalysis unit in National Research Center, Dokki, Giza, Egypt.
1,6-Diamino-4-(6-methyl-4-oxo-4H-chromen-3-yl)-2-oxo-1,2-dihydropyridine-3,5-dicarbonitrile (4).
Method A:
A mixture of (6-methyl-4-oxo-4H-chromen-3-yl)methylenemalononitrile (2) (2.36 g, 10 mmol) and cyanoacetohydrazide, (0.99 g, 10 mmol), in absolute ethanol (50 mL)
containing two drops of piperidine, was heated under reflux for 3h. The orange-yellow precipitate obtained during heating was filtered and crystallized from ethanol to give 4 as orange-yellow crystals, yield (2.33 g, 70%), mp 242-243 ºC.
Method B:
A mixture of
N`-[(6-methyl-4-oxo-4H-chromen-3-yl)methylene]-2-cyano
acetohydrazide (3) 
3-Methyl-9-(6-methyl-4-oxo-4H-chromen-3-yl)-7-oxo-7,11-dihydro-1-phenyl-1H -pyrazolo[3,4-e]pyrido[1,2-b][1,2,4]triazepine-8,10-dicarbonitrile (9).
A mixture of compound 4 (0.67 g, 2 mmol) and 5-chloro-3-methyl-1-phenylpyrazole-4-carbaldehyde (7) (0.44 g, 2 mmol) in ethanol (20 mL) A mixture of compound 4 (0.67 g, 2 mmol) and 3-formyl-2-chloroquinoline (8) (0.38 g, 2 mmol) in ethanol (20 mL) A mixture of compound 4 (0.67 g, 2 mmol) and chromone-3-carboxylic acid (16) (0.38 g, 2 mmol) in phosphorus oxychloride (30 mL) was heated under reflux on a water bath for 4h. After cooling, the reaction mixture was poured onto ice/water. 
